Abstract Today CIOs and IS departments in general are struggling to find a framework to evaluate the performance and the return of their IS investments.
Introduction
The assessment of the real contribution of IT resources and Information Systems (IS) to the firm, in terms of business value, is the core of a wide and intense debate that has engaged, and still engages, both academics and practitioners for years. Interest in the debate has increased even though the conclusions of several 2 studies in this area have not been able to confute Robert Solow's famous remark:
"we see computers everywhere except in the productivity statistics" [1] , nor Nicholas Carr's affirmation: "IT doesn't matter" [2] .
Starting from that, several researchers have tried to examine the relationship between IT/IS investments and the business value they are supposed to deliver.
Despite these efforts, the identification of measures to assess the efficiency of IT/IS investments in terms of value is still an open issue. This lack of knowledge increases the difficulties firms face in the evaluation of the value performance of IT/IS. In many cases firms implement IT/IS Performance Management Systems (PMS) even though they cannot appropriately evaluate the results in economics terms. In confirmation of that, a survey by Gartner [3] reveals that PMS is a high priority for CIOs but at least one half of the companies that implement PMS in the next two years will fail to realize the full benefits. In the light of the depicted scenario, this research paper contributes with the description of an IT/IS PMS that has been applied in an Italian large firm and with the analysis of the factors leading to its successful implementation.
The structure of the paper is as follows: the following paragraph will analyze relevant literature on the topic addressed in this paper. Right after that, the research design will be described, immediately followed by the case description.
The case is then discussed in a further paragraph. Some final remarks regarding the findings, the limitations, and future research plans, will conclude the paper.
Research Background
The contribution that IT/IS investments can deliver to the organization in terms of business value is a research stream that, in spite of more than 20 years of studies has still not generated enough consensus among contributions [4] [5] [6] [7] . A relevant milestone in this research stream is the identification of the so called "IT productivity paradox" by Brynjolfsson [8] , suggesting that traditional productivity 3 measures could not be appropriate to estimate the value outcomes of IT/IS investments.
After Brynjolfsson, several other researchers have tried to examine the relationship between investments in IT/IS and their effect on organizational performance.
A plethora of different research methodologies has been adopted in this research stream that shows also contributions coming from several disciplines like economics, strategy, accounting, operational research and, of course, information systems [9] . Among approaches tried by researchers, the theory of production has been particularly useful in conceptualizing the process of production and providing empirical specifications enabling an estimation of the economic impact of IS [10] .
Researchers have also employed growth accounting [11] , consumer theory [12, 13] , data envelopment analysis [14] , conversion effectiveness [15, 16] , and also divergent theoretical frameworks [4] .
Melville et al. [9] identified with a theoretical model that investigations on IT Business Value have been carried out at three different level of analysis. They call these levels (from the broader to the narrower): macro environment, competitive environment, and focal firm. The macro environment roughly corresponds to investigations performed at the level of a whole economy. The competitive environment corresponds to the industry, while the focal firm focuses only on a single firm, or a part of it. The impact of IT resources in terms of Business Value has proven to be different at the three levels. In brief it can be said that "the more detailed the level of analysis, the better the chance to detect the impact, if any, of a given technology" [17 p . 275].
Many economy-level studies [18, 19] observed a negative relationship between technology-related variables and performance. At the industry level, on the other hand, the results are mixed, with some studies documenting a positive impact of IS [20, 21] while other studies detect no significant advantage to IS investments [22, 23] . Finally, at the more-detailed firm level, a lot of studies present results that indicate a positive relationship between technology and performance [24] [25] [26] [27] [28] [29] [30] .
A good summary of the current state of the art of research on IT Business Value is provided by Kohli and Grover [6] who, on the basis of an extensive literature 4 review, affirm that: (1) IT does create value: a consistent mass of studies demonstrate that there is a relationship between IT and some aspect of firm value; (2) IT creates value under certain conditions: to produce value, IT must be part of a business value creation process where it interacts with other IT and organizational resources; (3) IT-based value manifests itself in many ways: studies have shown so far that IT value can reveal itself in several ways, like productivity improvements, business processes improvements, profitability, consumer surplus, or advantages in the supply chain; (4) IT-based value could be latent: there exists a difference between creating value and creating differential value; (5) There are numerous factors mediating IT and value: there might be latencies in the manifestation of IT value; (6) Causality for IT value is elusive: it is difficult to fully capture and properly attribute the value generated by IT investments.
Notwithstanding these efforts, research in the IT Business Value field is far to a conclusion. Among several different necessities, there is the need of having methodologies or tools to justify the investments in IT on a rigorous basis, and not only on an emotional and/or empathically way. There is therefore the need of studies that propose practically applicable framework and methodologies, something that has also been identified as a limitation of several previous studies [31] . This paper attempts to give a contribution to fill this gap describing the way Rete Ferroviaria Italiana (RFI) surmounted the evaluation of IT/IS investment returns.
Research Design
The method used for the analysis is a case study, useful to examine a phenomenon in its natural setting. The unit of analysis is formed by the company Rete Ferroviaria Italiana (RFI), which is part of the group Ferrovie dello Stato, and is the manager of the Italian railroad infrastructure. RFI is responsible for the tracks, the train stations, and the installations of the Italian railroad infrastructure. RFI ensures the access to the Italian railroad network, manages the investments for the upgrading and improvement of railway lines and installations, performs the 5 maintenance, ensures the safe circulation on the whole network, and finally develop and deploy the technology for the systems and the materials it uses in its daily activities.
The RFI case will be analyzed with the proposition to identify key factors that can contribute to a successful implementation of a methodology to assess IT/IS investments return in terms of value. Therefore the focus of the analysis is on the way RFI implemented an IT PMS and on the actions it performed to be successful.
Case Description
In the last few years the rise in IT expenditures in RFI has led to put pressure on the IT department to evaluate IT investments returns and demonstrate the IT contribution to the business value. With the aim of answering this request from the top management, the CIO launched a project targeted to develop a system that can support RFI to evaluate IT investments and to ensure that organization realizes optimal value from IT-enabled business investments at an affordable cost, with a known and acceptable level of risk.
The project started at the end of 2009 and its focus was both on the investment decision making process and on its execution. As a matter of fact, the new system should have enabled RFI to: (1) increase the understanding and transparency of cost, risks and benefits; (2) increase the probability of selecting investments with The project team also involved executive representatives who were so able to obtain a better understanding of the assumptions, data, and formulas used to calculate each benefit and cost of the initiative. The difference between the Best and Worst Case can give a measure of the project risk and the ability to steer towards the best case under certain conditions and exploiting opportunities during the project life cycle or the transition into operations. Therefore the project metrics provides a tool for project risk management, according to the assumptions on which the outcoming cases are based.
The second part of the initiative focused on the monitoring of project execution and RFI was especially interested in: (1) comparing actual project performance with the project management plan; (2) assessing performance to determine whether any corrective or preventive actions were necessary; (3) monitoring project risks to make sure that they were identified and that appropriate response plans were being executed; (4) maintaining an accurate, timely information base concerning project outputs; (5) providing information to support status reporting, progress measurement, and forecasting; (6) providing forecasts to update current cost; RFI to start the study of a way to turn this application into a strategic tool for managing the IT Project Portfolio.
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Discussion
The experience of the RFI case shows that the need for an effective method to evaluate the benefits delivered by IT/IS investments in terms of business value emerges when the amount of these investments grows in size so that the top management starts to wonder which is the actual return from them. As a result of this need, in the RFI case, the company has started to address the problem adopting an evaluation perspective, trying to identify an approach that could be suitable to evaluate the possible benefits they could have achieved from their IT/IS investments.
The application of the methodology described in the previous paragraph for the evaluation of the benefit of IT/IS investments has been judged by RFI itself a success case. The method identified has been applied to two projects. The application of this method to the two projects selected has been pursued by RFI with two main aims: first of all to demonstrate the feasibility of the approach, and secondly to identify the possible informative outcomes stemming out of the performance measurement system to be implemented.
One of the critical elements that emerged in the RFI case, and that contributed to the success of the initiative, has been the full commitment of both IT and top management since the very beginning of the initiative. As a matter of fact, both the IT side and the business side have been involved in the definition of the methodology to measure quantitative and qualitative benefits from the IT investments.
By doing so they have given to themselves a sense of responsibility for the final success of the initiative.
Another relevant element regarding the RFI case consists also in the approach followed during the implementation of the performance evaluation system. 
Conclusion
This paper describes a case of the implementation of PMS in RFI, a large Italian company managing the Italian railway infrastructure. The paper describes a practical implementation of a PMS that is suitable to help the company to identify the returns, in term of value, of IT/IS investments.
The case described in this paper has indicated as key aspects necessary for a successful implementation of a performance measurement system: the awareness of the importance to evaluate and assess the return on IT/IS investments in terms of value, the commitment of both the IT management and the top management, the pilot approach to test the feasibility of the initiative and the outcome in terms of informative potential of the methodology to be adopted preceding a full scale implementation, and the involvement of the business side in the evaluation of IT/IS investments. The methodology adopted to evaluate the benefits, in terms of value, of the IT investments in these projects has been so far implemented at the level of pilot experience. As already mentioned, the success of these pilot experiences convinced RFI to implement this methodology as an operational tool to support IT/IS investments planning and for the portfolio management. Since this step has not been completed this could be a partial limitation of the current research. In order to overpass this limitation, and to deepen the understanding of the case, further research activities will be planned in the near future.
